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Introduction
2
The importance of mass spectrometry (MS) based proteomics in the field of biological 3 research has grown constantly over the past two decades and has become a powerful tool for 4 biological analysis. The two main approaches in the field of proteomics are bottom-up and 5 top-down proteomics. Bottom-up proteomics uses different proteolytic enzymes, such as 6 trypsin, to digest the intact proteins into smaller peptide fragments. These peptides are then 7 typically separated and identified by the combination of liquid chromatography and mass 8 spectrometry. Despite its widespread successful application, the method has several 9 drawbacks. First, it is challenging to retain labile post translational modifications (PTM) and 10 to identify different proteoforms [1] . Secondly, in bottom-up proteomics, the sequence 11 coverage of a protein is limited due to the poor fragmentation of some of the peptides and the 12 discrimination of the proteases for certain amino acid residues. The traditional ion sources for mass spectrometry imaging are matrix-assisted laser 32 desorption/ionization (MALDI) and secondary ion mass spectrometry (SIMS) initial ablation event, the ablated material interacts with the plume of an electrospray source.
21
This results in the incorporation of the analytes in the charged droplets and the subsequent 22 ionization of the material from the sample surface. Due to the ionization mechanism, multiply 23 charged ions can be produced. The main advantage of LAESI is its matrix free nature. The 24 wavelength of the infrared laser is in the region of the stretching vibrations of the OH groups.
25
Thus, LAESI uses the sample's natural water content as a matrix. LAESI has been used to 26 image or profile several different substrates such as different plant material [20] [21] [22] between the ESI needle and the inlet capillary was set to 10 mm.
21
For the imaging experiments the stage step size was set to 300 µm. At every pixel the proteins. Two different approaches were used to plot the distribution of these three ion 5 species. First, the entire isotope distribution was selected for the image. The second approach 6 yields the so called "selected isotope images". This means that the isotope peaks are selected 7 individually and these isotope images are summed together to create the selected isotope 8 image. This second approach is made possible by the high mass resolving power of the FT-
9
ICR mass spectrometer, because it is able to resolve the individual isotope peaks of the highly 10 charged protein ions. As it can be seen on Fig. 3 , the selected isotope images provide a better 11 contrast. The selected isotope images additionally minimize the contribution of underlying 12 interferences. Because of the aforementioned advantages the selected isotope images were 13 selected for all the images presented further in this paper. was ± 1 Da, due to the deconvolution of the multiply charged ion peak, can be manually 10 annotated.
11
The identity of the protein is in good agreement with the results from the MS imaging 12 experiment which showed that the protein has a higher intensity in the brown colored areas of 
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